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1020020086874 #^ 2003/7/13 

[g^ojS] 0002 

[Xilft^XH 2002.12.30 

[^S°J SSI &!Exll ^ gsJSxl 

S^SSJ APPARATUS FOR DEPOSITING THIN FILM ON A SUBSTRATE 

[SS!eJ2H] 1-1998-104271-3 

[ CH £| °! 3 H 1 9-1 998-000386-5 

[SS^S^Ss] 1999-007368-2 

l ch e.i oi i 
[33] 

[ □ £1 oj 3. H ] 9-1 999-000370-4 

[Sl^Si^^s] 1999-056971-6 

[£S°J §^SJ|] IM.KI VIN 

710807-1009510 
441-390 

=^S!A| 5!<M= 1287-3SAI 201 S 

[^^h] KR 

[gSSI.SSS:?!] KIM.SUNG TAE 

[^eJMSJs] 601227-1002238 

137-071 

[^^3 AHM^^AI M^=? AH^ie SOIOHUM 20-805 

[^3] KR 


31-1 


1020020086874 Si XI-: 2003/7/13 

[£g£| S^S^I] KIM, YOUNG SUN 

[^5Je^Ss] 640717-1046422 

442-470 

[3^1 S^l£ ^§!AI li^ §§§ 988-2 gJIOHttM 

710^ 1303s 

[^] KR 

[sain 

S^S^I] PARK, IN SUNG 

[^&§^yS] 680524-1895118 

137-073 

Mmm^M M^=? Ajs3§ 1511-4 £J0iJ£F 302s 
[^3] KR 

[£JS2I ^SH3|] OIXHS 
I^SSI S^S^I] YEO.JAE HYUN 

730302-1621620 

137-130 

[^1 AHe^^AI Aj5^ gJXHS 17-143 Al 3# 

[^3] KR 

S^S^I] LEE.YUN JUNG 

[^SJMejS] 750624-2068414 

151-080 

AHg^^AI S2f^ yg§ 1081-34 

i^mi kr 

[£!S2J S^SJI] PARK, K I YE0N 

[^2J#^e!s] 720407-1005911 
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449-901 

gojAI ^ise ^Aidl 7-1 JI^AF 

KR 


o\\ sum 


HI42S2J ^§0)1 ^©jg HI60i°| ^§ 

(2!) CHEISJ 
(6!) 


20 
10 
0 


2j 


23 m 
884,000 8! 

1. fi^AH SA||AH(£S)_1 


29,000 m 

10,000 m 

0 

845,000 §! 
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#-§-7l*fl SE^ M^l^l* ^*Rr o>-g-7l^ &-g-^«H ^ 

#*Hr ^SMl £ 71 « Wfl7l^ tiH 71^-1- 7>^14. ^2^1 *lU #5}- 

*fl« Mh§-^»H ^*>7il4, *U ^^Ml* ^r^7l^S A>-g-BrH *I12 tfsMl* ^71 *V 

S. 2 
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ti>S.^] ^ #^-^1 {APPARATUS FOR DEPOSITING THIN FILM ON A SUBSTRATE} 

< 5 > «V£*)] ^l^^Hl ^tb , cl ^3-2-3. 7l^r -S-ofl = 

§M1 ^*r7l ^^^^-(ALD; Atomic Layer Deposition)©] °]&Qt\-. 

St\ aV-g-ofl o]^ MVnVc] ^^£]7l nfl^-ofl ^Utr H^l^ ^ ^ ^ ^ ^ £U , ^ 
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-§-*H ^ ^m^Cstep coverage)^- £tt ^§ 

7>x)7l 4i*S*M#* ^ s^l^H^ tiV^x] se^ 

^3^r #-§-*H ^£ ^* ^ ^#7) SE^r sf^VS}- 

<10> JE 1^- , ^Efl^ ^o)}Aj 7 )x\)0] ojl ^ o] JJ 2 0 ^ 

^°l#^-(3) ^ wfl7l^^(20)# ^7} ^ ^^-(2)^ ^71 wKioh] 

^*Rir .2-^^71(30), ^"71 ^7l(30)2f ^7} ti>^-^lH(10) 

a\o]o] jo^ o_^^^o] ^ ^••^-e|-^l(53) S #71 ^ ^^^^(53)^] ^.^ 

<n> ^- 7 } aV-g-71^1 ^^(4)^ H 2 0 3=fe 4^^- *| ^sMm^Hui (50a) , 

*i #*Rr ^-g-#^?iEflolui(50b), ^JrsMl ^ ^ ^7) ^^B](i0)S. 
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**^7l*H* ^*Hr 1-%^ 71^1 ^ 7 )(40) ^ M^IXI, ^Xl * *Jr 
-8-71X1.3 ft^SS Xl^^r ^^-^-o] i^t}-. 

^7} &-&7]*ft ^g-^(4)^f Aj- 7 ] 7]*]) ^71(40)5. M Aj. 7] ajo 

3*1(10)3. -£«}3 ^^s} ^-#Hf«a(12)4, A oM M-^IXI lHM(40)3-?-El ^"71 
AV^l?iEflolui(50a)« Aj-7) #-§-^(10)3. <S^^ XI 2 ^^(21)^, # 

71 XI 2 ^^(21)^]Ai ^715]^ A>7l tifl 7^ = (20)3 #t3>^ X)l tifl7lBfol 

(42)^ C| i^M}. i4o>7W, ^"71 #-§-71*11 ^^-(4)^r >^7l 1-^71^1 ^r^7l 
(40)3^ tiV-§-#^fiEflom(50b)l- ^-frsM ^-7] *V-§-^*l(10)3 XI 3 * 

■#2**1(32), ^7} XI 3 ^-#2^1(32)^*1 ^7}s\o] afl 7l^ = (20)3 ^v}sL 

X|2 Hfl7l^ol(52)# i^nf. <#7] XU £ X|2 afl7l^o](42, 52)X1 # 7 ] l-#^7lXl^| 
*#-°r £ASLH*Hr XI 1 ^ XI 2 yfl7l^tL (21, 31)71- zj-z}- ^l^U, #7} XI 1 
(12)^1 1-%^ 71X1^1 JL-g-i: £r/^H*}^r XI 1 ^^«.(41)7> -8*1^:11, ^ XI 2 
eKl(22Hl Aj-7! xj-s^ ^Eflo]ui(50a)5. Wtt lr#^ 71X13 £7-2. = *}^ XI 1 

a]^* (21) ^ a o v 7 ] «]-§-^^(io)S ^Rr #3M13 *-g--g- -^/^H^Rr XI 2 
«-(9)7> ^^^cf. Aj-7] ^ 3 ^5^-oi(22)oll Aj-71 tiV-g-g-^ ^Eflolui(50b)S. *^Rr ^ 
*^ 71X1^1 Jl-§-* -°r/^.S*>^r X12 # !» ti.( 3 i) #7) «};-§- ^(10) 3 
713121 £A2. = *Rr XI 3 ^ a l «-(19)7> ^l^. #7l Aj e« ^ «-( 3 )^ 

•£-§-^(10)3 *J=*Rr ^Xl £ HV-g-7lXl^ ^-SL^Rr Wa«*(5, 15, 25, 

35) ^ a o v 7 ] zj- ^#»l«l-(5, 15, 25, 35)4 °4 ^^-.2-3*1 ^7} aj.^x| ^ #7] 
7lXl# ^>7l Hfl7l^S(20)5. Hfl#^ wWsfli «flti.l:(7, 17, 27, 37)1- S^t)-. 
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<13> ^ ^o] ^eflo] avq-^av^-^^ a>5|-^s»]- on ^ ^ s.^ 

feJl, x\)°]7} ^-^H #*l«r J £-i- -R-t^- 

•<14> ^ o] s J7X> 7]#^ u^l^r 7] 31 #2[-^S4 <2"3l -tt^ll- -^Alofl ^ 

^ #51*11 ^#*l-& 3l^RrCll ^4. 

<15> ^ t^o] ol - J7^> tf-E 7]^^ H-WSl ^1 ^1^-^ 

^tr^l ^ #£3l f^HV*l# 3l^Hrt-ll oicf. 
^# ^ #-§-] 

<16> #7] 7l#^ ^m^r ^^}7) ^l^H ^ ^^8: 7l*fl #£]-3l£]- °-!]31 #5M1» # 

^ ^^2l- 0 J# ^ 91^ #:5131 OV^^J-^S. ^1^-^. o] #*1^ tiV-g- 

°1 ^M"^ #-§-^3)-, #71 ttH ti>-§-7l3l 1-4^71 311 ^Z}$r #-§-7l 

31 #71 «!:-§- ^*H1 #5V3l« f^sfe #21-31 ^ 7l31» wfl7l^ tifl 

7)^m 5L#W. #71 #S}-31 ^^TT 311 #2}-3l-I- #"§-*J»H ^^}7m, #7l 31 1 

#3-311- £#71315. #-§-*H 312 #51-311- #7l w^l ^#4. 

<17> ^ <#EJH^ Ol ^1^ vye-o) <£o]^ tiV-g-^B]^, Aj-y] til-g-^cnl 

#-§-7131 ^ 71311- W*}^ #-§-7131 #71 #-§-^«H A];^]- ^ 

^ #5>31 ^ 71311- tifl7l£Kr Hfl 71^-1- i##^. #71 #3>)-3l #S> 

*ll ^"^71, #£|-3l fiEflolui, 311 ^ 312 ^ £}<?!-§- i##cf. ^-71 #3}- 31 ^Mfe 
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#7l tiV-g-^JL *U #sMll- ^J^>J1, #7l #5^1 ^MHtt ^71 

"S-^tt *\}2 tfsMl* ^^-tb^. #7l afll #sM1tt #7l *fll ^g-eKl^- ^-*H 
#7l 5. ^aij^ ^ 5)7l q. ) a o v 71 ^ 2 ^e^l* #7l #3M1 3E|olui 

1- ^-fr*H #7l ^^^^1 ^-^-^Cf. #7l 7fl2 ^SMI^ #7l *fll ^SMl* ^7}^} 

3- ^-g-*H #7} A2 ^A°A^r ?§-n #7l SH^^Hl ^^cf. 

m. ig-tgs] <y ^ai^oii^, o] av-g-^iH^-, #7l ^-g-^ttl^ -o 1 ^^ *fll 

#5M1» ^*Rr #sMl ^7]^, #7l *H ^12 <L>M» ^ #*Rr 

#SM1 ^Eflojui^, ^-71 #-§-^BH ^#5^ 7l^l# 7^}^ aV-g-1-^ ^Efloluj 

^^7) Mm iH^Kr 71*11 1^71 ^ 71*111- «fl#^ Hfl7l^H# S.^ 

Cf. Htb, #7l *fll #SM1» #7l ^-g^S ^*Kr *fll ^^4, #7l 

#3iMl t^7l^JfEi ^-71 #3^1 ^ElloluH- #7l tiV-g-^UlS. ^2 ^ 

^°J4, #71 !r#^ 71*111- #71 «1 3. ^^-^ ^3 a o > 7 ) 
!-«-^7l*H ^7l^Ei #71 tiV-g-^-^ £3HM«- ^-fH*M #7l av-g-^tiioii <g^^ 

*1H ^#2}°] ^ #71 ^14 ^^i^L^&l £-71 5H #71 1-%^ 71*111- #71 tifl7l^ 

= S «ll#*Hr tifl7l el-<y-a- i^-^nf. Aj- 7 1 ^2 #3^1^ #71 3fll #2Ml-& £ 

^71*115. A}-g-*H *fl2 ^Bl-^l-ar #71 >£-g-^tiHl ^^l^k #7l 

«!-§--§- 331 C>lul iflol ^-§-71*11^ #7l 71*111 £ti}-7l*ll5L A>-g-^>ol 4V7I ^4 

^^^-°J^- #71 OV^-^tH^ll ^^Cf. 

^^1 ^ ^HHH, <=>} #*l±r #71 ^11 #5}-^!- #71 yV-g-^Wl^ 
^^Rr *fll ^^51-^4, #71 #5M1 ^ 7} S.^- B\ #71 #2}-^ ^ Efl <>1 u| Tj-O^o} 
#71 ti}-§-^B]S. *fl2 ^-EKloZ}-, #7] A]2 "S-^AQSL^^] ^7)S\o] #7l ^ 
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31 ^7liEL->f El ^71 #^ SBll^lt 3-fr*H A oM #-g-^BH <£^2} ^ 4 ^.g- 

?} 0 d^r i^-W. 4 V 7l ^]2 #3^1 #71 ^11 #2M1» ^^-7)^15. A]-g.^^ #7) *fl2 

-§-*H #-§-*]ttHl ^Slal, 1:%^ 71^1^ ^7l z\)3 ^el-'y* 

<20> o]§> -S- t^o} «>^^. ^0}]^ ^-h^: t25H ^Ml^>7fl ^^*V5L^- 

^ ^ ^51^ Hi^ol ^*Hl7il AfAVo] ^«-^| - ol£S- ^>7l ^*fl 

*H^sH*m #*1H ^§*H ^^*V ^-S-^I-* 

<21> £ 2^ ^- ^ ^Al^cfl XX\^- tiV£*fl ^^^l # M-Bj-hH WH^£0|cf . 

<22> £ 21- ^2^3, aV£^] ^-§-^(60), ^VsMl ^"^(63), 

^-§-71^ ^^-(73), *J 1^1^(83) ^ yfl 7 1 a.(93) 1 . i^-*>cf. 

<23> Aj-7] AVsMl ^^(63)^ ^-71 ^-S-^tH (60)^1 ^£1^ *fll ^sMl* t^Hir 

AV^l ^S7l(80), 7412 -tf-sMl-I- ^SU^r ^efl^mdOOa), #7l ^J-SMl ^7l 

(80)5.^-3 ^"71 tiV-g-^dO)^ o^-g ^ U ^el-ol(92) ^ ^7} ^ 

7l(80)S^-Ei ^7] M^ll ^3l°H(100a)# ^-fM*H ^71 *U 60 ^12 

^^ < ?](62)# av 7 ] ^efo] (92)^1^ #7l >£3M1 ^^7) (SO)S.^ # 

7} #-§-^(60)5. ^£Rr 7fll #sM13 Jl-§~8- f/iEs}^ *fll ^•^tw(9i)7> 4J^1^ 
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A. #?1 X|2 ^^01(62)^1 ^ #71 #S}-Xl ^7l(80)S.^-El #71 #3M133MM 
(100a)S. XU #sMlsl £7-2.5.*}^- X| 1 ^^ y l«-(61)7> ^lsqji, #71 

#sMl ^Ellolui(i00a)S^-E^ #7l *!( 60) .3. Xl2 #21- XI Si *#^g- £7.2.5. 

*rir Xl2 ^-^^M.(64)7> -£*1€^. #71 XU ^tli(61) % #7l X12 -^^(64)^ 
#71 XU ^«l«.(91)2l- ^^JL3.*| , XHtb^. #71 XU 

«.(91)7l- ^elZL, #71 XI 1 ^^«lti(6l) ^ #71 X12 ^-^^ti.(64)7> #7l # 

SMI ^37l(80)XH iHJt-V #5}-Xl^ #71 «h§-^tJK60)S ^^4. #71 XI 1 

^ u lti-(91)7> ^}JL, #7l XU ^^ y ly.(61) ^ #71 X12 ^ a lw.(64)7> <geUS # 
7] #5M1 ^7l(80)<Hl^ XI 1 #5M1tt #71 #JM1 ^EflojuidOOa) ^ X12 

#Sj-Xl* #7l oV-g-^ til (60)5. £^1}. # 7 1 #^1 ^71(80)^ #71 XU ^ X12 
^HJ±(91, 61) *}o]o\] Jl#^XH7l(MFC;Mass Flow Control ler)» ii*l*}<X XU #5}-Xl 
^ XHW. #71 XU #5Mm SL^ 3L^r <£*V^±2\- 7} XH Jl , #71 

XI 2 #2}-XlTr # S^r sl-AVsl-^sq- ^Xlolcf. #71 #3}-Xl ^Efl o] ui (lOOa)^ n 
^-¥-51 XI 2 #s}-Xl7r ^71 <y-g- 7 fX^ Xl^tU}. #71 #5l-Xl 

(100a) -R-^^ XU #S|-XH #7l X12 #SJ-Xl7> #7l #-§-^131(60)3. 

4. #71 #5*X1 ^^-(63)^ *U4°l#2l 71X1 #5rXl2l- ^>M-^1#^ ^Xl #^-Xl» # 
71 «H-^ttH60H SH=r. <X 7^, ^7fl^ AV^-xl ^#*l£r ^7fl2l 

#71 aV-S-7lXl ^^f(73)^ #71 ti>-g-^wl(60)oll ^£l^ 71X11- 

^ 1"%^ 71X1 ^71(90), ^-Jl^^ Ell °1H( 100b), #71 

# 71X1 ^71(90)3.^ ^-71 *V-§-^tH(60)Xl ^w>s <3^€ X13 ^hU?1(72) ( #7l 
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7]*« ^7l(90)S.^-E] ?HMM(100b)« -*7l oV-g-^B] 

(60 HI 314 *^etel(82) ^ 314 ^2K1(82HH &7}s)o] ^^7}^ 

wfl7l^H(70)5. «fl#*}7l Hfl7lel-<?1(102)^- Sf-*iq-. ^7] 313 ^-g- 

(72)ofl^ a o v 7] «v^7l(90)S.^-B^ #7} #-§-^(60)3. 7131 

^ ^/iH^ 313 ^^^w.(71)7> ^^l^cf. ^-71 31 4 ^g-eK!(82Hlir #7l 

^% A &7}*\] ^ V ^7l(90)S^-Ei ^"71 «V-§-#^ ?lBflom(100b)S. 71^1^ JL 

-§"§: £r/-£-^Rr 3l2 A]eH a fly_( 81 ) 7 |- ^^Jl, ^7} a>-§-#^ ^ Efl o] u) ( 100b)S^-B^ 
^"71 al-§-^tf|(60)S. ^*Kr £b§- 7131^1 Jl^-g; ^./^.h*>^ 3l4 ^Hti(84)7l- 
cf. 5E*V, ^-71 n 7lE^oi(l02)^^ «fl7l«lti.(101)7> -M^l^H ^>7l 3l2 ^^^(81)^1- 
^^^o.s.^1, 71^1- ^-71 all 71 SKI (102)^ #7l tifl7l^H(70)S wfl# 

^"71 Wfl7l«flti.(101)7V ^-SlJl, ^"71 3l2 ^B«w«ti_(81) ^ #7l 3U ^"111(84) 

7> isl^ ^"71 1:^7]^ ^7l(90HH lr#^7l^l^ #7l «>-g-#^ ^Eflol 

^i(lOOb) ^fl^l ^"71 «1 (60)5. ^tiVtlcl-. ^-71 312 ^«1M.(81) ^ # 

71 3l4 ^"^«lti(84)7> ^1*3, ^"71 Bfl7l«lti.(101)7> ^71 71^11 ^71 

(90)^1^ ^Stb 1:^7131^ #7l wfl7lsl-ol(102)^: a> 7 1 ^(70)5 §«} 

^71 Ai«H^(83)^r ^-71 ^V-g-^HlS. 3U ^Sj-3l , 3l2 #3*31 , 

7l*fl ^ «l-g-7l3l5l ^./^ct^ ^ H fltis. (65( 75, 85)^: S^W. 3]1 ^ 

u l 11(65) ^-71 #-§-^(60)3. -ft-Si^lfe #7l 31 1 #2}- 31 £ ^-71 312 ^SMN 
* = 312 ^«JD±(75)Tr "H-^*! (60)5. -fr^fe 7\^S>\ 

^r/^^ji, 313 ^«lw.(85)^ «]r-g-^al(60)S -f^sl^r «!:-§- 7l 31 ^1 = 
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#7l ^^ol^-«(83)^ #7l 4 id §4 ^^.os*), #7) XU Ml 

Xl2 #sMl, 7lXl «>-§-7lXl» Hfl7l^^(70)5. XU, X|2 % X|3 «H 

sfli 67, 77, 87)* d) 3.^t^. #7l v\o)^+ «|tif( 6 7, 77, 87 W £}-<?] 

^ oj-^o] ^x}*}^ 71 *Vcf. 

<26> «>-§-# ^ ^HMUOOb)^^ ti>-§-7l^7V «>-§-^tH(60)o1) Xl 3 

«.(85)7V ?JeH tiJ-g-^W] iflofl ufl^ 7]^; #<H] #-§-71*11, ^ 3^Xl#°l ^JI , 

A oM X|3 ^ a lti.(85)7V ^Hl Xl3 wW*H^ ^«.(87)7> 13 #71 

-§- 7|X|* Hfl7l^H(70)^ #wVs. wfl#^. °]o]x\ t ^12 ^ l iw.(75)7> <gel^ 1-%^ 
7lafl7> #7l aV-§-^tH(60)S -fi-«as)<H SW^* ^H^. #7l X|2 ^#^a(75)7l- 
^4 #aH1 aV 7 1 X|2 «H4i "1*1(77)7} **H§7>^ #7l Hfl7]^H(70)S. 

§«VJ1 tifl#^cf. Xl<MH, #7l X| l ^H«.(65)7> 13^, XU #3|-Xl ^ XI 2 #21- 
Xl7> #7l #-8-^(60) ^s. -8-<a^<H, 7m #si sH'-XIM- £-§-sH °^ D l^-#^ 

^ ^ *>H^-#2}-^- ^-9] ^-^#21-^-0. ^^*Vcf . XI 1 ^^(65)7} ^"^4 ^Hl 

XU w>^l2fli «ia.(67)7> IeJjl, XI 2 ^-g-^ «-(75)7> 13 #7l ^-§-^^(60) 
^^l^m^. °l#^l *H!"8r ^Hl^^H 7m #6fl ^#^tf. ^^1 # 

a}-#*HH #71 XU ^^ H la.(61)sl- #7l XU ^ a !J±(91)Sl -S-^-i: 2:^°. 

XU #3MflSf XI 2 #5j-Xll- #71 H>-°r^wl (60)°fl ^S. SlJL, XU # 

5^X1^# #71 HV-g-^HlXl tt^r ^S. SJcf. 
<27> ^, flB}-^ ^aV^^S. <^H ^^7H1^ ^#71 ^ ^-Alofl aV-g-^HlS ^ 

<28> S. 3 £- i£^o] c^s. ^AHHl afs. HV£X1 ^#2}-#^l» M-B}-^ Bfl^S-Ol t}. 
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£ 3* %^^, fJ-^sl aVEXl yvnv#^ «V-§-^a](60), #s|-Xl ^-¥-(63), 
#-§-7lXl ^^(73), -a«j«>l^(83) g afl7l^-(93)» i^cf. 

#71 #5M1 ^«-(63)^ #7) ^-g-3W60H XU #:3M1« >£^*Rr 

#S)-X) ^3 7) (80), XI 2 #^-Xl«- &5L$X$r #5|-Xl ^MMUOOa), #7l #SM1 
(80)^-¥-Ei #7l «>-g-^H(10)ofl #w>s XU ^^^1(92) ^ #71 #S}-Xl ^ 

71(80)3.-9-^ #71 #5}-Xl ^3MM(100a)«- ^"71 «1 (60) °ll XI 2 

^^(62)1- if-*Vcf. #71 XI 1 ^-eKl(92H]*r #71 #sMl (80)5.^3 # 

71 a>-g-^yl(60)S. XI 1 #5}-XlSl JL## ^r/^.^m XI 1 ^ tt lti(91)7l- >£*1£ 

^. ^71 X12 ^21-^(62)011^ ^"71 #5M1 ^^7l(80)S.^ #71 ^sMl^HM 
(100a)S *^Rr XU #^X1S1 Jr-g-g- ^/.SLi^Rr XI 1 ^Hii(61)7}- ^^SlJl, #7l 
#5|-X1 ^H^(100a)^Bi #7l (60)3. XI 2 #5M1°-1 £r/-2-H 

*}^r X12 ^-^«lti(64)7> ^l^t}. #71 XU ^Hti(61) ^ #71 X12 ^«l±i(64)^r 
#7l XU ^^fy(91)$f #71 XU #5}-Xl^ .2.^ JE^ 9J#^^°+ ^ 

71XHJ1, #71 XI 2 #5M1t7 # S^r 3l-#Sl-^^ ^ ^XHt}. #71 #5)-Xl ^1H 
^i(lOOa)^ ifl-*f °1 X12 #sl-Xl7l- ^7]^ 7fX^ ^-i: Xl^W. #7l # 

51-X1 ^i^olui(ioOa) XU #5}-XH £}*fl #7l Xl2 #Sl-Xl7> #7l 

(60)3 ^^nf. ^71 #s)-Xl ^3-f-(63)fe *U~M#£l 7lXl ^>S|-^1^- s}i}o1a^ 
^Xl« #7l ^(60 HI ol ^.o ( 4^7fl Bl #5)-Xl ^#^1^ 

4^7flSl #^-Xl ^tflojuif ^gftj S^f^ afl^l^- ^ ol^ 

#71 ^--§-71X1 ^^-(73)^ #71 «>-§-^al(60)<Hl ^$)±r «# 71X11- 
*r 1-*^ 71X1 ^^71(90), ^}-S-#^# ^ ^Eflolui(ioOb), #71 1-% 
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# 7131 ^71(90)3.^3 #7l *V-g-^Bl(60)3l §ti>s. 313 ^-3-el-ol(72) f #7l 

7131 ^7l(90)3.-*fEl #7l 2j Sa^oluKlOOb)* ^-fr*H #7l *>-g-^Wl 

(60)ofl 314 *#3Kl(82)-g- i^cf. #7l *fl3 ^sKi (72)31 #7l 

7131 ^71 (90)3.^- B\ #7l «>-gr*»*H(60)3. ^=*Rr 7131^1 Jr-g^g- -&/iL^^ 

313 *^Hi«(71)7> 11*1^. # 7 1 ^ 4 ^e^oi(82)3l^ #7l l-*-#7l31 ^7l(90) 
#7l ajr-g-l-^ s&^MMUOOWS. ^Rr 1-%^ 71 Sflsq A/0 £ s}H ^j) 2 

Al^yny ( 8 1)7> -£*l£U ( #7l ^ ^31 o] u| (lOOb)S^-E^ #7l ^-gr^ (60)3. ^ 

^ ^-§-71^51 M-fr -?r/^.H^^ 314 ^ H«.(84)7> ^^m^. #7l «fl ^1 

°J(102)31^ Mfl7l«fla.(101)7> ^^l£l<3 #7l ^12 ^*tJ±(81)2l- -g^## o_5.>3 , 

# 7l3l» #7l afl7lel-«?I(102)^: #71 wfl7l^H(70)S. wfl^tVcf. #7l «fl7l«ly. 
(101)7} £1*1 JL, #71 ^12 ^^^(81) ^ #71 ^14 ^§Hii(84)7} #71 

^71^1 ^-^ 7 1 (90)oll ^V^^- 1-^7]^^ Aj-71 ;g i£ Efl <3>i( 100b) vflS] 

^-1: #7l «>-§-^Bl(60)S. *i&th=h #7l *fl2 ^^«1«.(81) ^ #7l *)l4 w.(84) 
7} ^l^, #71 tifl7l»J«.(101)7> #71 7^1 ^7l (90)31 *\ 

^7^1^ #71 Hfl7lel-9J(102)# #71 H>-§-^wl(70)S. #w}3 «ll#^cl-. 

#71 ^EMol^Jf( 83 )^ Aj- 7 ] ti>-g-^als -^S]^r 311 #21-31, 3l2 #SMI , 
7131 £ ^-§-71^31 ^-/^H*>^ *#»fiw*(65, 85)^- i#W. 3|l ^-«flj± 

(65)^ #71 ti]--§-^ttl(60)S -fr^Sl^ #7l A\ #21-31 % #71 *112 #31-3121 £ 
/^H*>ZL, 2fl2 ^^(85)^ <&-§-3§aK60)3. -fr 0 ^^ 7l*fl ^ ^-§-71 Si 

= #71 #^<3 4^(83)^- #71 zj- ^§-"1*1:4 ^^tJLiM, # 

7l 311 #21-31, 312 #21-31, 7^1 ^ aV-§-7l;« ufl 7l ^ H(70)3 «fl#^ 3U 
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% 312 y>°l3fl^ «ltis.(67, 87)* 5L^4. # 7 1 hM^a *§ti.s.( 6 7, 87)^ ^^g- 
E^-o] ^ oj-^ol ^-^^1 «£<!>Kr 3* ifJ-^SHr 7l^-g- 

#7l 3l2 ^^»lw.(81) ( #7l 3H ^«lti(84)7> <g£\5L, #7l 3l3 ^ M lJ±(71) 
7} ^1£, #7l ^iMMClOOb)^^ ^r-g-7l^7> ti}-§-^»l(60)l- ^ 

#7l 31 2 ^«lw.(85)7> <£^i£ ^-g-71^1^ #71 «V-S-^ttl(6)^ ^S\o] 
A cM tiV-g-^wl(60) tlHl wfl^m 7lt #oll «>-g-7l*ll, ^ ^3l^<3 ^^SlJl, oI^a-1, 
#7l 3l2 ^1*.(85)7} ^3lf ^AHl ^12 «lti(87)7> <gB} #71 #-§-71^1-1- 

afl7l2§H(70)S. ^-y>S «fl#W. 

#71 312 ^^^y(81), #7l 3l4 ^«lti.(84)7> &*\5L, #71 3l3 ^ (71) 

7> ISlul, #71 3l2 ^»£*(75)7} ^Sl^ 1-%^ 71317V #71 «1 (60)5. -fpS 5| 

o] ^Hjifl-M. s)*H5Q4. #7l 312 ^ a lti.(75)7> #71 312 hM*H^ 

H l«(77)7> £$Hd7>>ife- #71 wfl7l^s(70)S. «fl#€cf. >H^r*IH , #7l 

311 ^^w(65)7> 311 #3*31 £ 312 #5j-3l7> #7l *1 (60) -R- 

7m #°} ^^3l#3f tiV-g-^o} iH^l^S^ *VH^#3^ -f-o] 

SJ-^* ^ 311 ^^w.(65)7> 3U wfoi^fl^ «flw.(67)7> ^e^ji, 

312 ^«lw.(75)7> 1^ #71 «H-^wU60) s)xlAl^lcf. o^lo] ^H#* 

Bll^^H 7l^ #6fl «Vnl.^. ^A^^-cf. €■ ^aj-#*HH ^1- 71 31 1 #^U±(61) 

^ #71 311 ^t^Ol)^ ^^^1 s^o.^ 311 #^-31^ 312 #sl-3l -& ^ 

^Hl #71 tiJr^-^tH( 60)^1 ^rS. 5tU, 31 1 #5>3l^ #7l «H1 ^^"^ 

£ 4^ -g- ik*$$\ ^AHlofl rr}-3. #2}- 31 S^l°mt M-Bf^ ^-^iolcf. 
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£ 41- %^<5><S ( #sMl 3^loltl^.^il2 #3Ml -8-°-H A^Q sflM^ (200)2]- , 

#7l 7flu)>iEK200) ^ #7l *fl2 #sMl -g-°-* ^ofl ol^^M ^-yl *fll ^^ll- 
^-*Hr y}°^9l(62a)^, #7l ^^(200) ^ # 7 l ^2 #SMl -g-^ #^jMl 
<H #?l *\}2 #sMl# 7l^l^^e}oi(62b)* i^-*Vcf. ^7} 7\<&?\°\ (62a)£r 

#7l ^>5}-^ ^-^7l(80)sq- ^^s^Ji, #7l 7l^l^el-oi(62b)^ #71 ^^(60)2}- 

#71 *fl2 #3^1 £r #71 7fl^^(200) vflofl 4*3} <£) ^-Ti^JL, #7l 

^-f #^ ^#% V *fl m>s.7fl £-1^4. ^4 £°1, #71 7><y-el-^(62a) 

^ #7] 7l*fi^&Kl(62b)£: #71 aj]2 #2M1 -g-^ #^°H ±^7}^ o)^S)^ ^x]*} 
tiV^^cf. 7>«y-el- < y(62a)^: #£Ml^r #7l 7^^(200) 

^ »12 #5M1 ^71^ #7l 7l^l^-^-5l-«?l(62b)* -f-^H Wfl#^Cf. 

[^°1 Jl41 

^°1 l^^l 14=.^, 7131 #sMl-I- ^^-71313. ^>-g-^H ^31 # 
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1] 

7l« «fl7lSRr Wfl 71^-1- 3L#^S|, ^71 ^VsM Xl 1 ^SMI* #7l 

-§-^«H ^^M^, ^"71 XU <+3Ml* £*J. 7 l^ A>-§-^ *fl 2 ^Xl« #7l 
^«H1 ^*Rr 3* ^^-S. *>5iXl 
2] 

^■71 *H ^7)*\) ^ **H§ 71^1- ^*Rr tiv-g-7i^i 

A o v 7l «H1 Ai^ii- ^g-^Kr ^s|-Xl ^ 

7l^l» «fl7]*Hr tifl7l-^-» 5L^>5), 
^71 ^Xl ^^Mr, 

A o v 7l "H^S ^s]^ XI 1 ^sMl-I- I^Rr ^VsMl ^-^71; 
#7l ^-g-^tHiS. ^s]^ X12 #sMl» ^ 7£a>}^ ^x] ^HM; 
A oM XI i -tvaMI* ^y) ^Xl *£*$7]3.^b\ ^71 £-§-^hH 
xl i ^hKI;^ 
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#7l #5^1 #7l #3M] 5fl3HM* #7l ^^^3. ^ 

^0.5.^, #71 *fll ^^fll- ^^l^lS A>-g-s]-c^ #7] jj) 2 #sMl-fr #7} 1&-§-^uH 

l^ty 3] 

*112 %H1 , 

#7l ^1 ^-#£}<?H #71 «>-g-^Bl5. AV 7 ) ^ AV^.^1^ 

* £7.2.5. *Kf 1^^;^ 

#7l i ^-^ ^^^-f-o.^, #71 #5^1 iHMs^-Ei #71 #sMl ^Bfl 

#7l *)U #5)-^fil £7-2-H.*}^ <?d«|HlJi* if^Rr 

^1 yvnv^av^-^ 

4] 

*112 SZ^a^ 

#71 *fll ti.fi} ^-g-^jLS*], #7l #3M1 fi^ojui^El #71 

^SRr #71 A]2 #S}^lfil ^/^.H^ ^12 ^ ^ 5^-*Rr 

5] 

*112 %H1 &<>H, 

#7l #5M1 ^"^71^ ,2.^-g- lHJ*Rr 3* ^ #51*11 ^#^#^1. 
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6] 

^V^Ml ^MM^b H 2 0» *1#*Hr 3^ ^8i>sL #51*11 ^§^-#*l. 

13^* 7] 

i^ell^ ^2 <$+a**fl -g-^o] ^q^l; 

71 ^2 ^sMl^l ^a-71^11- Bfl#S}fe 71^1 ^^Sf^^; lf^, 

^71 7><a-ef«y^ ^7} #5M1 #^7l^ "S^uL, ^"71 7l^l^^ol^ #7l «];-§- 

8] 

^7l ti>-§-;gtfHl *fli -£sMl» iWRr -a-sMl 

#7} <£-g-^BH ^g-sq^. *|12 tfsMll- *l#*Hr ^Eflo]ui; 
#71 *}-§-^tfHl ^^TT ^7l^# *1 #*>Tr ^Eflo]u|; 
71 lH8*Hr lr#>8 71^1 1HM; 
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Ai #sMl« #7l #sMl ^^7is^-Ei #7l s. #y>^ Ai ^ 

#7l #sMl ^7is.^-El #7i #sMl #7l ^-§-^3. <a 

^JlS.*), #71 *lll #2M1« ^r«V7l^S *]"g-*H ^-7] ^2 #3^1* #7] HV-g-^Hl 

°11 ^#*Rr ^2 ^g-eKl; 

1-%^ 7l^l» #71 lr#^ 7l^fl ^71^.^-Bl #71 WIS. ^*}3. ^g-*Hr 

^13 ^bKI; 

#71 7^1 ^7lS^-Bl #71 ti>-§-l-^ ^EH^Mt #71 

°fl ^11^, ir%# 71^1- £HV7l*HiiL A>-g-3rH #71 71^11- #71 tiV-g-^WH 

#71 ^14 -^^-5|o] 0.^«-Ei ^-7lS]ol #7l 71*11!- #7l yfl^HS ^W}5L 

«fl#*Rr «fl7l Bl-<y* 5L^*Kr «V£^1 BVnV^al-^) _ 

9] 

*fl8 ^1 9X°\*\, 

#71 ^1 ^Bl-^oll -g^^M #71 ^o-^ttl^o^ ^-71 ^1 #sMl<S} Jr^-g- £./ 

iH^fe *)1 i^-^«fly.; 

#7l ^1 ^-^«1WS1- ^^4t^, #71 #2M1 MHM^E) #7] #SM1 ^Ell 

fsf^ #71 afli #sMl^ *-§--§; £-/_$.H*Rr *lll ^IS* ;^ 
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#7l m G^^o. 3.** , #7l #£M1 ^HMiM^ #7l tiV-g-^al 

3. ^*Kr #71 *112 tfsMlfi] £7iL = *Rf 2fl2 c] 3L^>^- ^ s- 

10] 

*H8 !&M A i , 

#7l ^13 ^^oiofl ^^£)<^ #71 aV-g-^Sfil $7) 71^21 

^113 *3jHi2i; 

#71 ti>-g-#^ ^Eflom #71 2fl4 ^l^M #71 ^Efl 

°1MS21 #71 71211 51 ^-/^.n^ aQ 2 ^EH«Hti.;^ 

#71 Hfl7l B^H #71 2112 ^l»«flySl- *^f-0_3.*|, #7l «!] 7l ^ HS. 

3 #71 !r#^ 7121131 Jr^^g- ^/^^^ Hfl7l Ci £#*Hr 24^- S-^O.^. 

ti>£2ll ^^#^1. 
11] 

XI 8 %H1 Sl^l, 

#7l 2lU -^2^ HL^ #7l 2ll2 ^S^-fr ^-fr^ #71 21U #3-211 g #7l 

XI 2 #^-211 Si #71 «>-g-^WlS. ^=*Kr *#-gr -gr/^H^ 2fll ^g-tJi; 

#71 2)13 *#e]-*l-g; #71 7121151 #71 aV-g-^JL *frf>}±= JL## 

^rA^^Rr 2112 

#71 2lU #71 «};-§- 71211^ # 7 ) tiV-g-^ttlS. ^>^r £7 

2113 S^Hr ^£X1 «VuV-2V#^ 
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12] 

aflll %H1 ti^*}, 

-I- #7} *)1 ^ #7l *fl2 #5M1« «fl7l^M wfl#Al7l^ *fll «H*H^ 

; 

#71 *fl2 ^-^-^ti.^ ^Sj-^-0. 3.*? , ^-71 ^13 ^g^*}* ^-H"^ ^"71 
71*111- Hfl7l^HS. «fl#Al7l^ ^12 «>ol2fl^ «!tL;^2 

A o v 7l ^14 3-fH> #7l «H-7l*ll* yfl7l^^S tiH#^l 71^ afl2 w>olsfli 

13] 

^18 iMl 91°]*], 
14] 

15] 

*fl8 *<M1 S^i, 

#71 XjrSblft «HM^r, 

^efl^ *fl2 #JM1 -$r<*\°] *)#^ 7flu)^; 
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^Rr 7>«y-5l-oi;^ 

-8-71 7flq^£l ifl£] a o v 7] ^ 2 xj-jMl _g.ow ^ofl oi<aij<H #7l ^12 #sMl# tifl 

#71 7><y-5l-Ol^ r ^-71 #3^1 fiEflom ^cfo} 4 V 7 1 ^ 2 ^SU, # 

16] 

#71 «>-g-^wH *fll ^>Sl-^m ^3*Rr -£sMl ^71; 

#71 ^-g-^wH ^-£1tt ^12 #2^11- T.-]#*Rr #3^1 ^Eflolui; 
#71 tiV-S-^til^ ^5}^ til-g-71^11- *l#^Rr «>-§-#^ ^Eflolui; 
l:«-^7l^S ^*Hr 7 ]^ ^ 7 1; 

7l^l«- Hfl#*Rr Hfl7lrfH; 

#71 ^fll #£M1# #71 #2^1 A C V 7 ] tiV-g-^t^^ ^y].^ ^<5}^ 

#7l *Y$rA] ^7liiL^El #71 XV^afl ^Eflojuil- ^-B-^H #7l «]-S-^BlS. <g 
^^o.^.^), #71 *fll #sMm -gr^l 5. A>^>c^ ^ ^2 #^^1- #71 al-g-^tH 

^12 
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#7l *||2 ^£\-9l<L£.<L3. ^-B] &7]S\°] 7l^l# #7l 7l*fl t^l 

#7l 1-^71^1 t^7l^^-Ei #71 *H--§-^ ^-B-*H #*%*\ 

^ ^11^ , #71 7l^l« ^^71^15. A}-g-*M #71 tiV-§-7l^m #7] ^-g- 

[^*o V 17] 

*fll6 %H1 5U°H, 

^"71 >HU ^^-^ojoU ^sq^ #71 al-g-^ttlS #71 *fll #3M13 

^r/^.5.^^ l^tJi; 

#71 #^1^7lS.^-Ei #71 #5M1 ^BfloluiS %>*Rr ^"71 »U #^1^ 

#71 afll *3H«.4 #71 #^mtfloluiS.^-Bl #71 ^-§-^3. 

#71 ^2 #SM1 ^ ^r/^.^^ ^2 ^jfyf X^>^ 3* 

18] 

XI 16 %H1 

^7) m ^-g-eKH #71 al-g-^WlS. #71 71^1^ 

-§- £rA2.H*Kr *)13 *3JH!Ui; 

#71 ^13 #71 ##^71^1 ^713.^ #71 *}-g"§- 

^ fi^HM^L ^}tt #71 1-%^ 71^1^1 jr.g-.g- ^./^S^ ^12 
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#7l *113 *3HUi^ ^^^-^"AS-Ml , #71 ^ #7l 

BIS. ^=*Rr #71 aV-g- 7^1 51 £t/_2.H*Rt ^4 c) i^Rr ^> 

13^* 19] 

2III6 %H1 9l°]*\, 

#71 2111 ^5l-Ol #7l 2fl2 ^-B-tt #71 21U #51-^1 ^ #7] 

2112 #5M1^ #71 ¥i-§-^BlS. ^HrRr ^r/^HSHr ^1 1 ^"l*; 

#71 2113 ^-^91 EL±r #71 2114 ^epj* ^-B-tb #71 7^1 ^ #7l 

^-71^1^1 #71 aj-o-^tj]^ ^Vir *W^r ^r/^-H^ 2112 WSJi* Ifs}^ tiVi^l 

20] 

21119 %H1 ^^i, 

#71 211 1 ^H*^ ^^^-o.^, #71 211 1 ^eKl #71 2112 ^-^91 

* #7l 211 1 #Sl-2ll ^ #71 2112 #Sf2)H- tifl7l^S «H#^1 7^ *|) 1 

#71 2112 ^tJlS}- , #71 2113 ^-^91 ££^r #71 2114 ^5}°1 

* ^-^-^ #71 -i-^r# 7l2fl ^ #71 712111- tifl7l^HS. «fl#Al7l^ Wfl 2 «H*H^ 
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21] 

xii6 « &°h, 

#7l #5j-Xl ^7lfe i^-g- It^Hr li^r ^SLsL *}±r «V£X] 
22] 

XI 16 %H1 5a°H, 

#7l #3M1 Sfl^MM^ H 2 0« ^ #§Rr ^ «KEXl 

23] 

XI 16 Si<H>H , 

#7l #jz|-Xl miHM^r, 

£.3 31 13 *||2 WXl -8-^6] tH^B]; 

#71 7flM^ ifl<q #71 Xl2 #3)-Xl -8-ti| #^1 Sl^^M #71 XU #^1# ^ 
#7l ^ #71 XI 2 #5}- XI -§-<*! #-?-°ll ^^Sl^ #71 XI 1 #^-Xl ^ # 

7i xi2 #s)-xlsi ^#^-xm wflt^Rr 7ixi^5fo]^ i^-sq, 

#71 7><y-2l-<y^ #71 #5^X1 SHom # 7 ] ^ 2 ^Bl-ol^ ^^JL, #7l 7l 

Xl^^^r #71 #2l-Xl £3MM #7l XI 2 ^EK!^ %-§r 

*>^7 «K£X1 »>^3V#^1 . 
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